Subcellular localization of chromium and nickel in root cells of Allium cepa by EELS and ESI.
The ultrastructural investigation of the root cells of Allium cepa L. exposed to two different concentrations of chromium + nickel (Cr+Ni) (10 micromol/L and 100 micromol/L) revealed that toxic symptoms were induced by increasing heavy metal concentration and treatment time. Several significant ultrastructural changes were caused by 100 micromol/L Cr+Ni - deposition of electron dense material in cell walls; larger vacuolar precipitates surrounded by membranes inside vacuoles; increment of disintegrated organelles and high vacuolization in cytoplasm. The localization of the precipitates in which the metal ions were detected by electron energy loss spectroscopy (EELS) and electron spectroscopic imaging (ESI) was investigated. Chromium and nickel were localized in the electron dense precipitates of the root cells exposed to only 100 micromol/L Cr+Ni. None were found in the root cells exposed to 10 micromol/L Cr+Ni. Higher amounts of Cr+Ni were mainly accumulated in the cell walls and vacuoles of the fourth or fifth cortical layer.